Welded joint is one of the most fundamental parts of steel structures. Residual deformation and stress have an influence on fatigue and ultimate strengths of the structure. A program code of the finite element method which deals with welding process was developed. In addition to the constitutive law which can consider viscoplastic behavior such as liquid-solid transformation, martensite transformation and large deformation could be taken into account. This paper describes the constitutive law and the verification test of the program code was carried out. The result of pad welding of a disk showed relatively good agreement with the previous studies and experiments.

